Clostridium perfringens enterotoxin as a potential drug for intravesical treatment of bladder cancer.
The current intravesical treatment of bladder cancer (BC) is limited to a few chemotherapeutics that show imperfect effectiveness and are associated with some serious complications. Thus, there is an urgent need for alternative therapies, especially for patients with high-risk non-muscle invasive (NMIBC). Clostridium perfringens enterotoxin (CPE), cytolytic protein binds to its receptors: claudin 3 and 4 that are expressed in epithelial cells. This binding is followed by rapid cell death. Claudin 4 is present in several epithelial tissue including bladder urothelium and its expression is elevated in some forms of BC. In addition to directly targeting BC cells, binding of CPE to claudins increases urothelium permeability that creates conditions for better accession of the tumor. Therefore, we evaluated CPE as a candidate for intravesical treatment of BC using a cellular model. We examined cytotoxicity of CPE against BC cells lines and 3D cultures of cells derived from surgical samples. To better elucidate cellular mechanisms, activated by CPE and to consider the use of CPE non-toxic fragment (C-CPE) for combination treatment with other drugs we synthesized C-CPE, compared its cytotoxic activity with CPE and examined claudin 4 expression and intracellular localization after C-CPE treatment. CPE induced cell death after 1 h in low aggressive RT4 cells, in moderately aggressive 5637 cells and in the primary 3D cultures of BC cells derived from NMIBC. Conversely, non-transformed urothelial cells and cells derived from highly aggressive tumor (T24) survived this treatment. The reason for this resistance to CPE might be the lower expression of CLDNs or their inaccessibility for CPE in these cells. C-CPE treatment for 48 h did not affect cell viability in tested cells, but declined expression of CLDN4 in RT4 cells. C-CPE increased sensitivity of RT4 cells to Mitommycin C and Dasatinib. To better understand mechanisms of this effect we examined expression and phosphorylation status of EphA2 and Src after C-CPE treatment and found changes in expression and phosphorylated status of these regulatory molecules. These observations show that after additional preclinical studies CPE and C-CPE in combinations with other drugs can be considered as a potential modalities for intravesical treatment of BC because of its ability to effectively destroy BC cells expressing claudin 4 and low toxicity against normal urothelium.